Interaction of aminoglycoside antibiotics and calcium channel blockers at the neuromuscular junctions.
Aminoglycoside antibiotics (mmol.l-1) gentamicin (0.74), streptomycin (1.02), netilmicin (1.24), amikacin (2.23), sisomicin (2.74), dactimicin (2.75), kanamycin (3.43), kanendomycin (3.45), tobramycin (3.53) and dibekacin (4.35) produce a complete neuromuscular blockade at the isolated phrenic nerve-hemidiaphragm preparation of the rat, which is only reversed by calcium chloride. On the other hand, verapamil (2.04 mmol.l-1), a calcium channel blocker, also produces a complete neuromuscular blockade at the above preparation which is reversed by calcium chloride. Aminoglycoside antibiotics are potentially capable of interacting with verapamil and produce a complete neuromuscular blockade at concentrations significantly reduced. The neuromuscular blockade which is produced by the concurrent administration of the aminoglycoside antibiotics and verapamil is obtained with the usual therapeutic blood concentrations of the individual agents. Furthermore, the neuromuscular blockade which is produced during verapamil-aminoglycoside antibiotics interactions is completely reversed after calcium chloride administration. The mechanism by which aminoglycoside antibiotics and verapamil produce neuromuscular blockade must be the same. Both classes of drugs interfere with calcium ions movements through the calcium channels of the membrane of the motor nerve-endings inhibiting acetylcholine release at the synaptic cleft. The interaction of aminoglycoside antibiotics and calcium channel blockers is of clinical significance because when these agents are given concurrently during the perioperative period they may lead to respiratory depression or prolonged apnoea. These respiratory disturbances can be managed by slow intravenous infusion of 50 to 200 mg of calcium gluconate.